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(54) STACK MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To relax themial stress generated in a heat 
dissipation member and improve cooling efficiency by providing a 
. corrugated heat dissipation member between a semiconductor chip of a 
module wherein a substrate whereon a semiconductor chip is mounted 
by flip chip mounting is laminated and an adjacent substrate. 
SOLUTION: Mounting substrates 2a to 2d whereon a semiconductor 
chip 1 is mounted are stacked in four layers by using a substrate 
connecting bump 6. Copper corrugated heat dissipation members 5a to 
5c are installed between the semiconductor chips 1 of the mounting 
substrates. 2b to 2d.and a.rear of the mounting substrates 2a. to.2c..to.~. 
come into contact thermally by its elasticity. That is, the corrugated 
heat dissipation members 5a to 5c are used and are brought into 
contact with a heat generation part instead of adhering a plane heat 
sink. Since the heat dissipation members 5a to 5c have a large heat 
dissipation area, cooling effect is large. Furthermore, since the heat 
dissipation members 5a to 5c are not adhered anywhere, thermal stress 
is not generated. Therefore, heat cycle life can be made long. 
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CLAIMS 



[Claim(s)] . . • . - ■ . c-^r-in ' . . - ; , . . 

[Claim 1] (The stack module characterized by having wave-like radiator materialbetween said substrates 
contiguous to said semiconductor chip of the module which. carried out the laminating of*the substrate which ^ 
carried out flip chip mounting of the semiconductor chip. ^ f , . ^ , 

[Claim 2] The stack moduler characterized by having a heat pipe between said substrates contiguous to said{;; . 
semiconductor chip of the module which carried out the laminating of the substrate which carried out flip chip ; 
mounting of the semiconductor chip. , : ; . m > v : ^ • v.:^ i • 

[Claim 3] The stack module which carries out the stack of the mounting substrate with which the semiconductor 
chip was mounted to two or more; steps using.the bump for substrate . connection, and is characterized by . 
installing radiator material between the semiconductor chip of said mounting substrate, and.the rear .faceiof said 
mounting substrate so that it may contact for the elasticity thermally. 

[Claim 4] The stack module according to claim 3 ^^said whose radiator material.is a waveHike. v. ; 

[Claim 5] The stack module according to claim ,3. whose. quality of, the material of said radiator material is copper. 
[Claim 6] The stack module according to claim 3 said whose radiator material is a heat pipe. ; : , - 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] • i . • ')••.: . i>;' 

[0001] ^ 

[Field of the Invention] ThisJnvention.relates.to a stack ,module_ and the. stack module, whjch .:accumujated tyyp,^ 
more substrates in which the semiconductor chip wasrcarried especially, r o»;.>^. i jit . ^t. i; 

[0002] 1^, ... -.i..'....-,o;i 

[Description of the Prior Art] The conventional stack module is explained to a detail with reference to a drawing. 
[0003] Drawing 3 is the sectional view showing a conventional example. The stack of that by which adhesion v 
immobilization of the heat sink 8 was ciarried but is carried out in four steps using the bump 6 for substrate ; j 
connection on the semiconductor chip 1 (or substrate 2) with which the stack module^ shown in drawing 3 was 
carried in the substrate 2 (or under). (For example, refer to JP,5-190712,A) 

[Problem(s) to be Solved by the Invention] Since the conventional stack module mentioned above carried out the 
heat sink from which a semiconductor chip (or substrate) and a coefficient of thermal expansion differ, thermal 
stress arose into the above-mentioned part by which adhesion immobilization was carried out, and it had a fault 
of a short paddle in a heat cycle life. Moreover, since the heat sink was monotonous, there were few heat sinking 
plane products and the heat sink had to be extended to the exterior of a substrate in order to raise cooling 
effectiveness, there was a fault that it was difficult to make a stack module small. 
[0004] 
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[Means for Solving the Problem] The stack module of the 1st invention has wave-like radiator material between 
said substrates contiguous to said semiconductor chip of the module which carried out the laminating of the 
substrate which carried out flip chip mounting of the semiconductor chip; ' : , . ; ' . . 

[0005] The stack module of the 2nd invention has a heat pipe between said substrates contiguous to said 
semiconductor chip of the module which carried out the laminating of the substrate which carried out flip chip 
mounting of the semiconductor chip. 
[0006] 

[Embodiment of the Invention] Next, this invention is explained to a detail with reference to a drawing. . 
[0007] Drawing 1 is the sectional view showing the 1st operation gestalt of this invention. The stack module 
shown in drawing 1 carries out the stack of the mounting substrates 2a-2d with which the semiconductor chip 1 
was mounted to four steps using the bump 6 for substrate connection, and between the mounting substrate 2b- 
2d semiconductor chip 1 and the rear face of the mounting substrates 2a-2c, thermally,. the wave-like copper 
radiator material 5a-5c installs it so that it may contact for the elasticity. 

[0008] Since the heat sinking plane product is large, the cooling effect is size, and since the radiator material 5a- 

5c has not pasted up anywhere the radiator material 5a-5c, thermal stress does not generate it. 

[0009] Drawing 2 is the sectional view showing the 2nd operation gestalt of this invention. Heat pipes 7a-7c are 

used for the stack module shown in drawing 2 instead of the radiator material 5a-5c shown in drawing 1 . Since 

the heat produced from the semiconductor chip 1 makes the solvent in heat pipe 7a - 7c evaporate and cools' 

with this heat of vaporization, air cooling can cool it efficiently in a difficult environment, for example, a vacuum. 

[0010] 

[Effect of the Invention] Since waveHike radiator material or a waveHike heat pipe is used for the stack module 
of this invention and it was made to contact it into an exoergic part instead of pasting up a monotonous heat sink, 
thermal stress does not occur but it is effective in the ability to lengthen a heat cycle life.* 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the 1st operation gestalt of this invention. 
[Drawing 2] It is the sectional view showing the-2nd operation gestalt of this invention. 
[Drawing 3] It is the sectional view showing a conventional example. - . 

[Description of Notations] 

1 Semiconductor Chip » . 

2 Mounting Substrate . ■ * > . 

5 Radiator Material > 

6 Bump for Substrate Connection 
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